Evans syndrome (ES) is a rare hematologic disorder characterized by the presence of Direct Antiglobulin test (DAT) positive autoimmune hemolytic anemia (AIHA), immune thrombocytopenia (ITP), and/or immune neutropenia. The risk of thrombosis has been well established in retrospective studies for ITP and AIHA; however, the risk of thrombosis in ES has been limited to case reports and individual case series. Whether the risk of thrombosis in ITP and AIHA is additive has not been well established, but preliminary observation suggests the rate of thrombosis is higher than the rate observed in ITP or AIHA individually. Furthermore, ES appears to be an underappreciated diagnosis. Anemia in the presence of ITP is often considered to be secondary to acute blood loss and a proper workup for hemolysis is often missed. Appropriate risk stratification of these patients is hindered by this lack of workup and many patients are unfortunately not treated appropriately and/or not offered appropriate prophylaxis for their level of thrombotic risk. The purpose of this case report is to not only increase the level of awareness among clinicians to initiate an appropriate diagnostic workup in patients presenting with anemia in the setting of ITP, but also to a heightened thrombotic risk warranting an appropriate thromboprophylaxis. This case also adds to the body of evidence that a "second-hit" phenomenon is often a precipitating cause for a thrombotic event.
Introduction
Evans syndrome (ES) is a hematologic disorder characterized by the sequential or simultaneous development of DAT positive autoimmune hemolytic anemia (AIHA), immune thrombocytopenia (ITP) and/or immune neutropenia in the absence of a known etiology. The syndrome was first described by Robert Evans in 1951 when he demonstrated a relationship between primary immune thrombocytopenia and acquired hemolytic anemia [1] . Since this description, much of our current understanding of ES is derived through case studies and individual case reports. In 2005, the European Hematology Association's working group on thrombocytopenia set out to define the clinical spectrum of ES and describe its clinical features. In their retrospective analysis of 68 cases of ES, half of the reviewed cases (34) were considered primary ES and half were associated with an underlying autoimmune, infectious, lymphoproliferative, or immunodeficiency related disorder. They also concluded ES, and its associated conditions, can be described as a state of profound immune dysregulation [2] .
Thrombosis as a complication of ITP and AIHA has been well documented in medical literature; however, there are a limited number of ES cases which report thrombotic complications. One case published in 1994 provides a description of a 24-year-old male diagnosed with ES and recurrent deep vein thrombosis (DVT). This patient met the American College of Rheumatology's (ACR) 1982 classification criteria for systemic lupus erythematosus (SLE), and furthermore, the patient was positive for antiphospholipid antibodies (APLAs). This patient ultimately required above-knee amputation despite prompt recognition and treatment [3] . In 2005, a case of ES and cerebral venous thrombosis was reported in a 19-year-old male who presented with complaints of headache, convulsive seizure, and vomiting. This patient tested negative for APLA but was found to have prothrombin G20210A gene mutation predisposing him to thrombosis [4] . Lastly, in a case series published in 2009, two patients with primary antiphospholipid syndrome (APS) and ES were described. The first patient was a 19-year-old female who presented with acute lower extremity DVT and the other patient was a 36-year-old female with recurrent fetal loss and epistaxis. Both of these patients were treated with intravenous (IV) steroids and had reported resolution of their cytopenias [5] . Each of the unique cases outlined above demonstrates patients meeting the diagnostic criteria for ES, but more importantly, they shared a common feature of a second-hit which increased their risk for thrombosis [6] .
In this case report, we describe a 63-year-old female with a long standing history of ES who developed an acute lower extremity DVT after aggressive treatment of her thrombocy- 
Case Report
A 63-year-old female was transferred to our facility with a history of extensive DVT with clinical signs of phlegmasia cerulea dolens. Her only significant past medical history was ES, diagnosed more than 20 years ago that was managed with in- termittent steroids during the flare-ups, but eventually required splenectomy which resulted in long term remission lasting more than a decade. She presented to an outside hospital with complaints of upper and lower extremity petechiae, hematuria, and mucosal bleeding (wet purpura). Following clinical evaluation and with CBC revealing a WBC count of 5.81 × 10 3 / μL, Hb of 13.3 g/dL and a platelet count of 3.0 × 10 3 /μL, ITP was suspected. She was administered IV steroids, intravenous immunoglobulin (IVIG), and platelet transfusions. Despite several days of treatment with this regimen, she did not demonstrate platelet recovery and given continued hematuria, second line therapy with danazole followed by romiplostim was initiated. Three days after initiating second line therapy, she reported acute pain and swelling in her left lower extremity. Doppler studies revealed an extensive DVT involving the left lower extremity and the patient had clinical signs consistent with phlegmasia cerulea dolens. The patient was transferred for higher level of care given the degree of clot burden in the setting of thrombocytopenia. The patient on presentation at the tertiary care facility had a cold left lower extremity with associated 2+ pitting edema. Her CBC upon arrival was significant for a WBC 25.86 × 10 3 / μL, Hb 9.0 g/dL and platelet count 45 × 10 3 /μL (Table 1) . Computed tomography (CT) of the abdomen, pelvis, and bilateral lower extremities demonstrated a filling defect of the left common iliac, internal and external iliac, left common and superficial femoral veins as well as poor filling of the left popliteal and tibial veins. Also noted was possible compression of the left common iliac vein by the right common iliac artery concerning with May Thurner syndrome (Fig. 1) . Computed tomography angiography (CTA) of the chest excluded the possibility of pulmonary embolism. Hypercoagulable workup revealed positive lupus anticoagulant (LA), anticardiolipin antibodies, antiphosphatidylserine antibodies and B2-glycoprotein antibodies ( Table 2 ). The patient's direct antiglobulin test (DAT) was positive (IgG 4+). Peripheral smear was positive for spherocytes and the patient's reticulocyte count was elevated at 8.7%. ANA, IFA was positive with a 1:320 diffuse, homogenous pattern, but anti-DS DNA was negative. Given a positive DAT and presence of thrombocytopenia, she was diagnosed with ES.
Decision making and management
Following diagnosis of ES, she was started prednisone at a dose of 1 mg/kg body weight daily. The presence of hematuria along with extensive DVT prompted platelet transfusion to achieve a platelet count of ≥ 50,000/µL while anticoagulation was initiated with IV heparin. Catheter directed thrombolysis (CDT) was deemed high risk given her active hematuria and hence was not recommended. The patient was maintained on heparin with recovery of her platelet counts and improvement in her left lower extremity symptoms and hematuria. Following improvement in both clinical and hematological parameters, the prednisone dose was tapered and anticoagulation was switched to full dose subcutaneous enoxaparin 1 mg/kg body weight twice daily. As she continued to make recovery, she was discharged on oral prednisone and full dose enoxaparin as a bridge to warfarin. On the day of discharge, the patient's platelet count was 190,000/µL and hemoglobin was 9.1 g/dL.
Discussion
In ES, the AIHA is largely the warm-agglutinin subtype. This subtype represents 80% of all cases of AIHA and is characterized by autoimmune destruction of red blood cells (RBCs). Antibodies, predominantly of the IgG subclass, affix them- selves to RBC surface antigens forming an RBC-IgG complex [7] . This complex directly interacts with the Fc receptors located on cytotoxic cell surfaces. For phagocytosis to ensue multiple RBC-IgG-Fc interactions must occur. The ideal location for these interactions to occur is located in the sinusoids of the spleen resulting in splenic sequestration and splenomegaly. RBCs in which there is incomplete or partial phagocytosis develop an increased surface to volume ratio becoming spherocytes [8, 9] . Review of peripheral smear for presence of spherocytes can provide valuable clues in addition to laboratory findings of elevated lactate dehydrogenase (LDH), low haptoglobin, reticulocytoses and elevated indirect bilirubin. However, the gold standard for diagnosing remains the DAT. This test is positive in 99% of patients with warm-type AIHA [10] . The antibodies seen in ES and ITP are different than the autoantibodies present in AIHA. The antibodies in ITP are IgG autoantibodies and are directed at platelet derived glycoproteins; one of the most common targets is the GPIIb/IIIa glycoprotein. These antibodies lead to premature destruction and a reduction in platelet lifespan [11] . The pathogenesis and development of these antibodies is poorly understood; however, both genetic and acquired mechanisms are believed to contribute. A number of infectious and systemic diseases have been linked to the formation of autoantibodies and the development of this clinical syndrome [12, 13] . However, unlike AHIA, there are no assays available to directly aid in the diagnosis. Rather, ITP remains a diagnosis of exclusion and relies on a detailed history, physical examination, and lab work excluding other causes of thrombocytopenia.
Although proper identification of AIHA and ITP is essential for diagnosing ES, it is even more crucial for risk stratifying patients for potential complications. Both ITP and AIHA have been linked with increased rates of arterial and venous thrombosis. Whether the individual risks are additive in patients with ES has not been well established, but observation suggests the risk for venous thromboembolism (VTE) and arterial clots is higher in patient with ES than with ITP or AIHA alone.
A study of ITP from the UK general practice database including 1,070 adult patients diagnosed with ITP concluded there was a higher risk of venous and arterial thrombosis with a reported hazard ratio (HR) of 1.58 (95% CI: 1.01 -2.48) and 1.43 (95% CI: 1.02 -2.02), respectively [14] . In another large-scale study completed in 2014, Yousef et al reviewed insurance claims submitted from a large-scale private insurance company from 2007 to 2010. A total of 2,772 patients held the diagnosis of ITP. Patients were followed for a period of 4 years and adjusted HR for VTE was calculated. HRs were 5.50, 4.49, 2.95, 1.29, 0.57, and 0.25 at 90 days, 120 days, 1 year, 2 years, 3 years, and 4 years, respectively. The same analysis was completed for AIHA. Again, the HR for VTE was significantly elevated in this cohort and even higher than the ITP subgroup [15] . Many additional studies over the past several decades have confirmed these findings and have provided similar conclusions.
The pathogenesis of thrombosis in ES and its related disorders remain poorly defined, but several mechanisms have been proposed. Pro-inflammatory cytokines, cell-derived microparticles, and direct endothelial injury caused by platelet and RBC-directed surface antibodies are all believed to contribute to the pathogenesis and increased risk of thrombosis in ITP and AIHA. Beyond these mechanisms, treatment directed towards AIHA, ITP and ES adds to the thrombotic risk. Higher rates of thrombosis have been linked with the use of oral steroids, IVIG, thrombopoientin-receptor agonists (TPO-R), and splenectomy.
Among these patients, it is not uncommon to find additional risk factors to be present ("second-hit"). Many patients will have systemic diseases present such as SLE or lymphoproliferative disorders. A detectable level of APLAs is often found in patients with ES and ITP. Additionally, coagulation cascade disorders and prothrombin gene mutations have been linked in medical literature.
In our case, despite a history of ES, anemia was interpreted as a consequence of bleeding due to ITP rather than an AIHA process. This assumption by treating clinicians is not infrequent and can lead to incorrect diagnoses and treatment that may result in serious complications, as illustrated above. In addition, presence of APLAs, LA, and possibility of an underlying May Thurner's syndrome supports the "second-hit" hypothesis that has been described to significantly increase the risk for VTE in such patients [6] . Although screenings for APLA, genetic mutations, and anatomical abnormalities are not recommended for risk stratification, the proper workup of anemia when present should not be overlooked in patients presenting with thrombocytopenia and should be evaluated for an underlying AIHA. Despite the evidence of heightened prothrombotic state in patients with ES (ITP + AIHA), there are no established guidelines for thromboprophylaxis. Studies have suggested that presence of LA in patients with AIHA are at significantly higher risk for VTE and some institutions have adopted LA as a predictive marker for risk stratification to recommend an appropriate anticoagulation. In addition given the rarity of ES, treating physicians may lack the understanding of the underlying pathophysiological factors contributing to a heightened prothrombotic risk. These factors may result in inadequate thromboprophylactic treatment leaving these patients vulnerable to a thrombotic event. We hope that our case report will trigger further investigation to identify core clinical and laboratory findings that will help in stratification of patients with diagnosis of ES for risk of VTE.
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